bcr-abl oncogene activation in Philadelphia chromosome-positive acute lymphoblastic leukemia.
Tumor-specific alterations in oncogenes are thought to play a central role in the development of cancer. An example is the consistent fusion of the bcr gene to the c-abl oncogene on the Ph chromosome in CML. The Ph chromosome can also be observed in ALL. About 50% of Ph+ ALL cases, in contrast to CML, do not exhibit chromosomal breakpoints in the major cluster region or mcr (Ph+ mcr- ALL). These cases may have a novel bcr-abl fusion gene instead. We tested this hypothesis in eight Ph+ mcr- ALL patients by amplifying the putative hybrid part of the bcr-abl cDNA, using the polymerase chain reaction method. All cases examined showed the same joining of the first exon of the bcr gene to the c-abl oncogene. Thus, the novel bcr-abl fusion in Ph+ mcr- ALL is the result of a molecularly distinct Ph chromosome. This allows the definition of Ph+ leukemias by their respective bcr-abl oncogene activation. Moreover, the cDNA amplification method we use is a clinically useful tool to screen for bcr-abl oncogene activations in leukemia patients.